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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Applicants: HUMMER et al 
Serial No.: 

Filed: March 14, 2002 

For: Triggering Unit Controlled By A Microprocessor For 

Initiating Pyrotechnic Elements 

Group: 
Examiner: 

PRELIMINARY AMENDMENT 

Assistant Commissioner 

for Patents March 14 , 2002 

Washington, D.C. 20231 

Sir: 

Prior to examination on the merits of this application and prior to calculation 
of the filing fee , please amend the above-identified application as follows: 
IN THE CLAIMS : 

Please amend the claims to read as follows: 
4. (Amended) Method for operating a triggering unit according to claim 1, 
characterised in that the microprocessor (20) is loaded with a programme 
corresponding to the current requirements during production of the triggering unit or 
at least before use thereof, 

7. (Amended) Method according to claim 4, characterised in that the microprocessor 
(20) can also process intemet protocols. 

8. (Amended) Method according to claim 4, characterised in that the operating 

1 



software is implemented at random instants on an unprogrammed triggering unit or 
higher order subassembly (such as detonators). 

9. (Amended) Method according to claim 4, characterised in that the programming 
lines of the microprocessor are used as data inputs and outputs. 

10. (Amended) Method according to claim 4, characterised in that the 
switching output (24) can be reinforced by discrete components. 

1 1 . (Amended) Method according to claim 4, characterised in that 
communication between the triggering unit and the ignition device can be uni- or bi- 
directional in a demand-driven manner. 

12. (Amended) Method according to claim 4, characterised in that the 
triggering unit and the ignition device can communication using various media, such 
as metallic conductor (cable), optical fibre, ultrasound or high frequency. 



REMARKS 

The foregoing amendments are respectfully requested prior to examination on 
the merits of this application. A marked up copy of the amended claims is attached. 

To the extent necessary, applicants petition for an extension of time under 37 
CFR 1.136. Please charge any shortage in the fees due in connection with the filing of 
this paper, including extension of time fees, to the deposit account of Antonelli, Terry, 
Stout & Kraus, LLP, Deposit Account No. 01-2135 (Case: 306.41404X00), and 
please credit any excess fees to such deposit account. 



Respectfully submitted, 

ANTONELLI, TERRY, STOUT & KRAUS, LLP 
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REWRITTEN MARKED UP COPY 
4. (Amended) Method for operating a triggering unit according to any of claims 1 to 3 
claim 1 , characterised in that the microprocessor (20) is loaded with a programme 
corresponding to the current requirements during production of the triggering unit or 
at least before use thereof. 

7. (Amended) Method according to any of claims 4 to 6 claim 4 , characterised in that 
the microprocessor (20) can also process internet protocols. 

8. (Amended) Method according to any of claims 4 to 7 claim 4 , characterised in that 
the operating software is implemented at random instants on an unprogrammed 
triggering unit or higher order subassembly (such as detonators). 

9. (Amended) Method according to any of claims 4 to 8 claim 4 , characterised in that 
the programming lines of the microprocessor are used as data inputs and outputs. 

1 0. (Amended) Method according to any of claims 4 to 9 claim 4 . characterised 
in that the switching output (24) can be reinforced by discrete components. 

1 1 . (Amended) Method according to any of claims 4 to 10 claim 4 . 
characterised in that communication between the triggering unit and the ignition 
device can be uni- or bi-directional in a demand-driven manner. 

1 2. (Amended) Method according to any of claims 4 to 1 1 claim 4 . 
characterised in that the triggering unit and the ignition device can communication 
using various media, such as metallic conductor (cable), optical fibre, ultrasound or 
high frequency. 
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Triggering unit controlled by a microprocessor for 
initiating pyrotechnic elements 

The invention relates to a triggering unit for 
5 initiating pyrotechnic elements in accordance with the 
preamble of the first claim and to a method for 
operating this triggering unit. 

Pyrotechnic elements are taken to mean all elements 
10 which trigger a pyrotechnic effect owing to the 

application of an electrical voltage, preferably in 
conjunction with coded signals, the effect having a- 
desired result, for example the ignition of an explosive 
charge, triggering of a gas generator, an air bag, the 
15 ignition of large fireworks or sprinkler units and fire 
extinguishers. Therefore, pyrotechnic elements include 
inter alia, igniters, in particular detonators for civil 
and high security sectors (automotive, military and oil 
field) , ignition elements, belt tighteners and gas 

2 0 generators. 

All electronic igniters known on the market consist in 
the triggering unit of the components: control module 
(customised chip) , rectifier, energy store, voltage 
25 regulator, data coupler, current limiter and suppressor 
circuit . 

The logic or the sequencing control is provided by a 
control module specially developed for an application 

3 0 and therefore predetermining its function-specific 

properties by its control logic, converted in the chip 
structure. Each change in the logic or the function 
requires redesigning of the chip. Such redesigning is 
coupled with high costs and time expenditure as in most 
35 cases it is necessary to change the complete masking 

set. The remaining peripherals (rectifier, energy store. 
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voltage regulator, data coupler, current limiter etc.) 
are generally unaffected during redesigning. 

The object of the invention is to introduce an 
5 electronic triggering unit according to the preamble of 
claim 1, which triggering unit makes possible a hitherto 
unknown variety of properties and functionality without 
changes in the hardware or the chip design being 
necessary. 

10 

This object is achieved by using a standard 
microprocessor with integrated programme memory as 
control component loaded with a programme corresponding 
to current requirements during production or at least 
15 before the triggering unit is used. 

Any desired type of electronic triggering unit can be 
produced using this principle without changes in the 
hardware having to be made (design and structure of the 
20 electronic triggering/control device) . 

It is possible to produce all conceivable electronic 
triggering units, such as for detonators, air bags etc., 
on a production plant without having to intervene in the 
25 production sequence as the respective triggering 

characteristic is determined exclusively by the software 
(programme) loaded into the triggering unit. 

A processor-based electronic triggering unit can 
30 therefore emulate all systems known on the market. 

A plurality of systems may even be combined in one 
programme depending on the programme memory capacity. 
This triggering unit can then independently detect which 
35 properties it is to assume with the aid of the control 
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signals. A further advantage consists in the fact that 
any programmable microprocessors can be used. Therefore, 
dependence on a single supplier or chip manufacturer is 
done away with. 

5 

In addition to many other features, the microprocessor 
used according to the invention has an internal 
oscillator which can preferably be calibrated by 
software, a writable programme memory, a data memory, 

10 data inputs and outputs and a switching output. A data 
coupler, a rectifier, a voltage regulator and an energy 
store are required as peripheral components. It is also 
conceivable for these peripheral components to be 
integrated completely or partially in the 

15 microprocessor . 

The use of this invention also realises a large number 
of possibilities which cannot be achieved using 
conventional chip technologies. These include, for 
20 example: 

Implementing customised requests, such as special 
security removal sequences etc. 

25 Microprocessor technology is so far advanced that, in 

the meantime, internet -ready single chip microprocessors 
comprising all interfaces and protocols for use on the 
internet are obtainable commercially. When using a 
microprocessor of this type, the electronic triggering 

3 0 device can be connected directly to the internet by 

appropriate software in the former and can function in 
response to the appropriate security codes. Therefore, 
for example an explosion in Germany which is monitored, 
checked and triggered via the internet from Australia is 

3 5 conceivable using this technology. 
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Supplementary safety features, such as automatic 
deactivation or ignitions with specific, person-based 
identification (ID) only are possible. 

5 Time stage -dependent (inputting fixed addresses) and 
triggering units freely programmable in time or 
interval . 

Emulating systems already on the market with the 
1 0 advant age s : 

no retraining of staff 

existing ignition systems can be taken on. 

15 

Further advantages : 

Only one legally stipulated authorisation for one 
system. This authorisation can be transferred to all 
20 further systems (plurality of systems) . 

Flexible voltage level and signal codes . 

Production and delivery of unprogrammed triggering units 
25 (blanks) . The customer has the opportunity to create his 
own system as required. 

As microprocessors are predominantly produced for 
automotive sectors, there is an expanded temperature 
30 range not normally produced in customised chips. This 
property can be exploited without additional 
expenditure . 

Triggering units known to us, such as detonators, are 
3 5 preferably produced using chip-on-board technology. This 
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requires a lot of know-how in the production of the 
safety- relevant electronics, so they can only be 
produced by highly trained personnel . The product is 
made more expensive as a result. If a microprocessor 
5 accommodated as standard in a housing is used it can be 
assembled using SMD technology. This reduces the 
production costs as it is a widely used production 
technology which can be mastered across the world. 

10 Owing to the use of microprocessors, rapid reaction to 
market demands is possible without hardware 
modifications. The market demand is converted by 
software and can go directly into production after it 
has been qualified by the company. 

15 

Owing to the use of microprocessors, a rapid reaction to 
new legal requirements is possible without hardware 
modifications. The requirement is converted by software 
and can go directly into production after it has been 
20 qualified by the company. 

Owing to the use of microprocessors, rapid reaction to 
new safety regulations is possible without hardware 
modifications. The requirement is converted by software 
25 and can go directly into production after it has been, 
qualified by the company. 

An embodiment of a triggering unit according to the 
invention is described hereinafter with the aid of a 
3 0 circuit diagram in Fig. 1: 

6/7: input lines, in practice predominantly the 

electrical connection to a control unit. 



suppressor circuit, for example in the form of 
series resistors or parallel resistors or 
voltage- and/or current -limiting semiconductor 
elements, arc-over sections etc. 

data coupler for level -adjusted reading in of 
the information transmitted via 6/7 and for 
emitting (via 6/7) the information generated 
in the microprocessor 20. 

rectifier, for unipolar operation of the 
electronics (no position-oriented assembly of 
the triggering units by the user required) and 
for rectifying the signals in the event that 
information is currently being transmitted via 
alternating voltage signals. 

main current supply branch 

voltage regulator, provides a generally 
constant voltage for the microprocessor 20. 

microprocessor . 

microprocessor current supply branch. 

level -adjusted data input to microprocessor 
20 . 

data output to data coupler 11. 

trigger signal for initiating the ignition. 



15: energy store, generally a capacitor, serves to 

supply current to the microprocessor 2 0 and to 
ignite the ignition element 17. 

16: switching element for triggering the ignition 

element 17. 
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17: 



ignition element: EED (Electrical Explosive 
Device) . 



Claims 



Triggering unit for initiating pyrotechnic elements 
with a control component, a rectifier (12) , an 
energy store (15), a voltage regulator (13), a data 
coupler (11) / a current limiter and a suppressor 
circuit (10) , characterised in that the control 
component is a programmable microprocessor (20) 
with integrated programme memory. 

Triggering unit according to claim 1, characterised 
in that the microprocessor (20) comprises at least 



data inputs (21) and data outputs (22) and a 
15 switching output (24) , 



10 



20 



a data memory and 



an oscillator 



3. Triggering unit according to claim 2, characterised 
in that the oscillator can be calibrated by 
software . 

25 4. Method for operating a triggering unit according to 
any of claims 1 to 3 , characterised in that the 
microprocessor (20) is loaded with a programme 
corresponding to the current requirements during 
production of the triggering unit or at least 

3 0 before use thereof. 

5. Method according to claim 4, characterised in that 
the triggering characteristic of the triggering 
unit is determined by the programme to be loaded. 

35 



Method according to claim 4, characterised in that 
the triggering characteristic of the triggering 
unit is determined according to the type of 
control . 

Method according to any of claims 4 to 6, 
characterised in that the microprocessor (20) can 
also process internet protocols. 

Method according to any of claims 4 to 7, 
characterised in that the operating software is 
implemented at random instants on an unprogrammed 
triggering unit or higher order subassembly (such 
as detonators) . 

Method according to any of claims 4 to 8, 
characterised in that the programming lines of the 
microprocessor are used as data inputs and outputs. 

Method according to any of claims 4 to 9, 
characterised in that the switching output (24) can 
be reinforced by discrete components 

Method according to any of claims 4 to 10, 
characterised in that communication between the 
triggering unit and the ignition device can be uni- 
or bi-directional in a demand-driven manner. 

Method according to any of claims 4 to 11, 
characterised in that the triggering unit and the 
ignition device can communicate using various media, 
such as metallic conductor (cable) , optical fibre, 
ultrasound or high frequency. 
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Abstract of the Disclosure 

The invention relates to a triggering unit for initiating pyrotechnical elements. 
The inventive unit comprises a control component, a rectifier (12), an energy store (15), a 
voltage regulator (13), a data coupling device (1 1), a current limiter and a suppressor 
circuit (10). The aim of the invention is to enable an up to now unknown variety of 
variants pertaining to characteristics and functionality without having to change the hard 
ware or the design of the chip. To this end, the control component is a programmable 
microprocessor (10) with an integrated program memory. 
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's Docket No.: 306.41404X00 
APPOCATTON 



As a below named iziventor, I hereby declaxe that my residence, post ofSce address and counny of 
citizenship are as stated below, next to my name; I believe I am the original, first, and sole inventor (if only one 
name is listed below) or an original, first, and joint inventor (if plural names are listed below) of the subject 
matter wMch is claimed and for which a patent is sought on the invention entitled TRIGGERING UNIT 
CONTROLLED BY A MICROPROCESSOR FOR UNITmNG PYROTECHNIC 
ELEMENTS 



the speci&cation of which 

is attached hereto, 

X was filed on March 14. 2002 as * 

United Stares Application Nnrober 10/07KOOO 

or PCX Intematlonal Application Number 

and was amended on 



(if applicable) 

I hereby $1ate that I have reviewed and understand the coments of the above-identified specification, 
including the claiiii(s), a$ amended by any ftint^Art\^r\r referred to above. I acknowledge the duly to disclose all 
infoimation known to mje to be material to patentability as defined in Title 57, Code of Federal Regulations. Section 
1,56, 

I hereby claim foreign priority benefits under Title 35, United States Code, Section 119(a)-(d), of any 
foreigQ application(s) for patem or inventor's certificate listed below and have also identified below any foreign 
application forpatent or inventor's certificate having a filing date before that of the application on whichpriority is 
claimed! 

Priority 

Prior Foreign Applicationfs^ 

199 46 291.7 DE 29/09/1999 



(Nurdber) (Country) (Day/Month/Year Filed) Yes No 

100 17 703.4 El ?/Q4/?900 



(Number) (Country) (Day/Month/Year Filed) Yes No 



I hereby claim the benefit under title 35, United States Code, Section 119(e) of any United Slates provisional 
apphcation(s) listed b&Low 



(Application Number) Filing Date 



(Application Number) Filing Date 



I lusrttby claim the benefit under Title 35, United States Code, Section 120 Of any United States 
applieatLon(s) listed below and, insofiar as the subject matter of each of the claims of this appUcatton is not disclosed 
in the prior United States application in the manner provided by the firstparagraph of Title 35, United States Code, 
Section 1 12, 1 acknowledge the duty to disclose all infomiatLon known to me to be maierial to patentability as 
defined in Title 37, Code of Federal Regulations, Section 1 .56 which became available between the filing date of the 
prior application and the national or PCT international filing date of this application: 
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(Application Number) Filing Date (Status patented, 

pending, abandoned) 

(Application Number) Filing Date (Status - patented, 

pending, abandoned) 

I hereby appoinl: Donald R. AntoneUi, Reg, No, 2 0>296; M elvin Kraus, Reg. No. 22546^WilliamI. Solomon, Reg, 
No. 28,565; Gregory E. Montone» Reg. No. 28,J41] Ronald J. Shore, Reg. No. 28^^gSald E. Stout, Reg. No. 
26,42 g; Alan E. SchiaveUi, Reg. No. 32,083;. James N. Dresser, Reg. No. .22^SSECarl I. Brundidge, Reg. No. 
29j^fi21>. Paiil J. Skwiciawski, Reg. No* 32,173; and Robert M Bauer, Reg. No. 3.4,482..my attorneys; of 
ANTONELLI, TERRY, STOUT & KRAUS, LLP tvifh offices located at 1300 North SeventewithStceet, Suite 1800, 
ArUr^gtoD, Virgima 22209, telephone: (703) 312-6600^ fax: (703) 312-6666; with fiill power of subsiiTution and 
revocation, to prosecute tbi$ application and to transact all business in the Patent and Trademark Office connected 
herewith. 

Send all correspondence to: 

Customer Number 020457 
ANTONELLI, TERRY, STOUT & KRAUS, LLP 
1300 Norfii Seventeenth Street 
Suite 1800 



Direct all telephone calls and faxes to: 



Arlington, VA. 22209 



TEL: (703) 312-6600 
FAX; (703) 312-6666 



J hereby declare that aU statemfizrts niade herein of my own knowledge are tme and that all statements made on 
information and beHef are believed to be true; ^tiA fnrfhcr that these statements were made with the knowledge that 
willful £hl5e statements and the like so made are punishable by fine or in^risonment, or both, under Section 1001 of 
Title 18 of the United States Code and thi>t such willful felse statements may jeopardize the validity of the 
application or any patent issued tbereon. 



Full Name of Sole/First Inventor 



enter yPirk HUMMEL 

^/ 2rf€C/i!» 



Inventor's Signature n — — , ^ 

Residence j^amft as P.O. Box Address Citizenship ^e/'*-^a.c^ 

(City, State) (Country) 
Post Office Address WerkstraOe 25. 4S721 Haltem Germa ny 



1^ 



Full Name of Second/Joint L*» -^urn — — — — r - 




Inventor's Signature - 

Residence Same as pfo^Box Address Citizenship German 



(City, State) )^^^_^ ^(Country) 

Post OfHce Address Nonnenweg 108 a. 51503 Rosralfa, Germany 



FuU Name of Third/Joint Invoator Heinz SCHAFER 



y \' 
Inventor's Signature Date 
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Residence Same as P.O> Box Addi'ess Cftiggqiship , 



(City, State) (Country) 
Post Office Address Heidberger Sdyveiz 10. Lilieatbal Germany 



U^T3bFiiIl Name of Fourth/Joint Inventor UMoh STEINER 



Jnvenrox'a Signaxure ^ 

Residence Same as P.O. Box Address Citizenship German 



(City, State) (Country) 
Post Office Address Maarstrafie 31 b, S3842 Troisdo rf Geimanv 



Full Naine of Fifth/Joint Inventor Andreas ZEMI^ 

Inventor's Signature . Date 

Residence <3flnv>t as P.O. Box Address Citizenship 

(Ciiy, State) (Cotaitcy) 
Post Office Address Am Beigeracker 14^53842 TVois dorfl Germany 



Full Name of Sixth/Jomt Inventor , 



Inventor's Signature 3Date . 

Residence Citizensh^ . 



(Ci^, State) (Countty) 
Post OfiSce Address ^ 



FuU Name of Sevenffa/Joint Inyentor _ 



Inventor's Signature Date . 

Residence . Citizeiiship . 



(City, State) (Country) 
Post Office Address 



Full Name of Bight/Joint Inventor . 



Inventor's Signature Date 

Residence , Citizensh^ 

(City, State) (Country) 
Post Office Address 



Full Name of Ninth/Toint Inventor 

Inventor's Signamre Date , 

Residence Citizenship 
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Title 37, Code of Fedeml Regulations, Section 1,56 
Duty to Disclose Information Material to Patentability 

(a) A patent by its very nature is affected with a public interest. The public interest is best seived^ and the most 
efTective patent examination occurs v/hen^ at the time an application is being examined^ the Office is aware of and evaluaies the 
teachings of all infonmtion material to patentability. Badk individual associated witii die ^ling and prosecution of a patent 
application has a duty of candor and good faith in dealing \vith the Office, which includes a duty to disclose to the Ofi&ce all 
infomiation knovm to that individual to be material to patcntabOity as defined in this section. The duty to disclosure infbimation 
exists with respect to each pending claim until the claim is cancelled or withdrawn from consideration, or the application 
becomes abandoned Infomiation material to the patentability of a claim ^t is cancelled or withdrawn from consideration need 
not be submitted if the information is not matoial to die patentability of any claim remaining imder consideration in the 
application. There is no duty to submit information which is not material to the paientabiUty of any existing claim. The duty to 
disclosure all information known to be material to patentability is deemed to be satisfied if all information known to be material 
to patentability of any claim issued in a patent was cited by the Office or submitted to the Office in the manner prescribed by 
9B 1 .97(bH4) azK^ 1 '^S. However^ no patent will be granted on an application in connection with which fraud on the Of^ce was 
practiced or metnpted or the duty of disclosure was violated through bad faith or intectjonal misconduct The Oifice encourages 
applicants to carefully examine: 

(1) Prior art cited in search reports of a foreign patent office in a counterpart application^ and 

(2) The closest infoimation over which individuals associated with &e filing or prosecution of a patent 
application believe any pendhlg claim pateoiably defines^ to tnake sure that any material in&imation contained tiierein is 
disclosed to the Office. 

(b) Under this section, infomation is n»teriaJ to paientabiUty when it is not cumulative to info 
record or being made or record in the appHcation* and 

(1) It establishes, by itself or in combination with other infoimation, a prima fiicie case of unpatentability of a 

claim; or 

(2) It refiitcs^ or is inconsistent with, a position the ^Ucant takes in: 

(0 Opposing an argument of unpatentability relied on by the Office, or 

(ii) Asserting an argument of paxentability. 

Aprima fade case of unpatentability is established v^en the information compels aconchistottthar aclaim is unpatentable under 
the prepondmnce of evidence, burden-of^proof standard, giving each term in the claim its broadest reasonable construction 
consistent with the specification, and before any consideration is given to evidence ^which may be submitted in an attempt to 
establish a contraxy conclusion of patentability. 



are; 



(c) Individuals associaned with the 01ing orprosecutionof apaientappHcation witfiinthemeamngoftbissection 

(1 ) Each inventor named in the applicatian; 

(2) Each attorn^ or agcdt who prepares or prosecutes the application; and 

(3) Eveiy other person who is substantively involved in the preparation or prosecution of the application and 
who is associated with die inventor, with the assignee or with anyone to ^om there is an obligation to assign the application. 



(d) Individuals other ^an the attorney, agent or inventormay comply with this section by disdosinginfonnation 
to the attorney, agent, or inventor. 
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fe/s Docket No,; 306.41404X00 

DECLAR^TCQISIAITO POWER QFAT^ FtftCTPATENT APPLICATION 

As a below named inventor, I hereby declare that: my residence, post office address and coimtty of 
dtizensibip are as stated below, next to my name; I believe I am the origxnal, ficst, and sole mvcntor (if mly one 
name is listed below) or an. original, first, and joint inv^oior (if plmal names are listed below) of the subject 
matter which is claimed and for which a patent is sought on the invention entitled TRIGGERING UNIX 
CONTROLLED BY A MICROPROCESSOR FOR UNITIZING PYROTECHNIC 
ELEMENTS 

the specification of which 

is attached hereto. 

X was filed on March 14> 2002 as 

United States Application Number 10/071.000 

or PCX XntematLonal Application Number . 

and was amended on - 



(if applicable) 

I hereby state that I have reviewed and understand the contents of the" above-identified specification, 
including the claim(s)9 as amended by any amendment referred to above. I acknowledge the duty to disclose all 
infomiationkaown to me to be material to patentability as defined in Title 37, Code ofFederal Regulations, Section 
1-56, 

I hereby claim foreign priority benefits under Title 35, United States Code, Section 119(a)-(d), of any 
foreiga appIication(s) for patent or inventors certificate listed below and have also identified below any &reign 
apphcation&rpatent or inventor's certificate haviz^ a filing date before that application on which priority is 
claimed: 

Priority 

Prior Foreien Aoolicationfs^ Claimed 
199 46 291.7 DE . 29/09/1999 



(Number) (Country) (Day/Month/Year Filed) Yes No 

100 17 703-4 8/04/2000 



(Number) (Countiy) (Day/Monlh/Year Filed) Yes No 



I hereby claim the benefit under title 35, United States Code, Section 119(e) of any United States provisional 
appHcation(s) listed below 



(Applicatnon Number) Filing Date 



(Application Number) Filing Date 



I hereby claim the benefit under Tide 35, United States Code, Section 120 of any United States 
applicatioii(s) listed below and, insofar as title subject matter of each of tibe claims of tiais application is not disclosed 
ia the prior United States application in the mannerpmvidedby the first paragraph of Title 35, United States Code, 
Section 1 12, I acknowledge the duty to disclose all information known to me to be material to patentability as 
defined in Title 37, Code ofFederal Regulations, Section 1 .56 which became available between the filing date of the 
prior application and the national or PCT ioteznational filing date of dis application: 
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(Appliration Number) Filing Date (Status - patented, 

pending, abandoned) 

(Application Number) RHr^ Date (Status - patented. 

F>endingj abandoned) 

I hereby appoint: DonaldR. Antonelli, Reg. No. 20,296; MelvinKiaus, Reg. No, 22,466; WiUisunL Solomon, Reg. 
No. 28,565; Grcgoiy E. Moutonc, R«g, No. 28,141; Ronald J, Shoie, Reg, No. 28,577; Donald E. Stout, Reg, No. 
26»422; Alan E. ScMavelli, Reg. No. 32,087; James N. Dresser, Reg. No. 22,973; Carl L Biundidge, Reg, No. 
29.621; Paul J, Skwierawski, Reg, No, 32,173; and Robert M- Bauer, Reg. No. 34,487, my attorneys; of 
ANTONEIXI, TERRY, STOUT & KRAUS, LLP ^ih offices located at 1300 North Sevent&enfli Street, Suite 1 800, 
Arlington, Virginia 22209, telephone: (703) 312-6600, fex: (703) 312-6666; with fiill power of substtotion and 
revocation, to prosecute tbis application and to tiansact aU business in the Patent and Traderuaik Office connected 
herewith. 

Send aU coirespondesice to: 

Customer Nmnb^ 020457 
A-Krmxmr .T T TERRY, STOUT & KRAUS, LLP 
1300 North Seventeenth Street 
Suite 1800 



Direct aU telephone calb and^es tai 



Arlington. VA. 22209 



TEL: (703) 312-6600 
FAX: (703) 312-6666 



I hereby declare that all statements made herein of my own knowledge are tcue and that all statements made on 
infbrniaiion and belief are believed to be true; and further that these statement were made with the Imowledge that 
wiU&l &lse staiements and the like so made are punishable by &xt or tm|>£isonmeixi; or bod^ under Section 1 00 1 of 
Title IS of the United States Code and that such wiUful &lse statements may jeopardize the validity of die 
application or any patent issued thereon. 

Full Name of Sole/First Inventor Dirk HUMMEL 

Inventoi's Signature Date 

Residence . .Same as P.O. Box Address Citizenship . 



(City, State) (Coun&y) 
Post Office Address WerkstraBe 25, 45721 gfalteoL Germany ^ 



Full Name of Second/Joint Invcnlocr Jan PETZQLD 



Inventor's Signature Date . 

Residence Same as P.O, Box Address Citizenship , 



(City, State) (Country) 
Post Office Address Nonnenweg 108 a> 51503 Rfisrath^Gcmiany 



3^ 



Fun Name of Third/Joint Tn^y^tAi- ^ TT^hiy SCHAP^ 
Inventor's Signature _ 
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T? HgiHi-TM^ft ggmft as P.O. Box Address _ 



l ^ifr yftfi 



Qerman 



Post 0£5ce Address 



(City, State) 
Heidbereer Sdbweiz 10, 28^65 tilien&alj^ 



Coimtry) 



Ftdl Name of Fourtfa/Jomt Inventor UMch STEINER 



Inventor's Signature I^ate . 

Residence f^mpt p.Q. Box Address Citi2eiiship _ 



(City, State) (Country) 
Post Office Address MaarstraBe 31b, 53842 Troisdorfc Gennany 



Full Name of Fifth/Joint Mve ntor Andreas 2HM3LA 

iDCveaxox's Signaiore 

^^^^ Date 

Residence .<!flTY>ft as P.O. Box Address Cidzeoship S3rman 



fCitv, State) (Country) 
Post Office Address 



Full Name of Sixfli/Joint Inventor 

Inventoi's Signature „^ Date . 

Residence Citizenship . 



(Citjr, State) (Cotmiry) 
Post Office Address ^ ' : 



!M1 Name of Seventh/Joint loveotor _ 



tiventor's Signature Date 

Residence Citizenship 

(City, State) (Country) 
Post Office Address , 



\ 

Full Name of Eight/Joint Inventor , 



Inventor's Signature Date . 

Residence , ^ Citizenship 

(City, State) (Country) 
Post Office Address 



Full Name of Ninth/Joint Inventor 



hxvejitofs Signature 
Residenx^e 



Date 



Citizenship 
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Tide 37, Code of Federal Regulations, Section 1 S6 
Dtitv to Disclose rnfomiation Material to PatenmbfltTv 

(a) A patent by its veiy nature is affected with a public interest. Tbs public mterest is best served, and the most 
effective patent Gxanunatfon occurs when, at Ihc tiine an application xs bein^ examined, the 0£5ce is aware of and evaluates the 
teachings of aU information material to patentability. Bach individual associated with the SBng and prosecution of a patent 
application has a duty of candor and good faith in dealing with the OfSce, which includes a duty to disclose to the Office all 
information known to that individual to be material to patentability as defined in this section. The duty to disclosure infbrtnatioti 
exists with respect to each pending claim until the claim is cancelled or withdiawn fiom consideradon^ or the application 
becomes abandoned. InfDrmation material to the patentabiliiy of a claim that is cancelled or withdrawn £nam consideiation need 
not be submitted if the infonnation is not material to the pateuiability of any claim remaining under consideration in the 
application. Hierc is no duty to submit information which is not ixiaterial to the patentability of any existing daimi The duty to 
disclosure all information known to be material to patentability is deemed lo be satisfied if all information known to be material 
to patentability of any claim issued in a patent was cited by die 0£6ce or submitted to the Office in the manner prescribed by 
93l.97(b)-(d)and 1.98. However, no patent wiU be granted cm an application in coimection with which fia^ 

practiced or atittenqited or liie duty of disclosure was violated througb bad isii^ or intentional nnscoxvhicL The Office encourages 
applicants to carefully examine: 

( 1) Frier art cited in search reports of a foreign patent office in a counterpart application^ and 

(2) The closest information over which individuals associated with the filing or piosecnxion of a patenx 
application believe any p^ding claim patentably defines, ro make snre that any material in&zmation contained flmein is 
disclosed to the Office. 

(b) Under this section^ infoimation is material to patentabili^ when it is not cumulative to inibmiation already of 
record or being made or record in the application, and 

( 1 ) Xt establi^es, by itself or in combination with oth^ infoimation, a prinoa &cie case of unpatentability of a 

claim; or 

(2) It refutes, or is inconsistent with, a position the applicant takes in: 

(i) Opposing an argument of unpatentability relied on by the Office^ or 

(n) Asserting an argument of patentability. 

A prima facie case ofunpat^uability is established when the information compelsaeQnclusionthat adaimisunpatentableunder 
the prepondetanoe of evidence^ burden-^f^proof standard, giving each texm in the claim its broadest reasonable constmction 
cotifiisteat with d^ specification, and before any consideration is given to evidence which may be submitted in an attempt to 
establish a contrary conclusion of patentability. 

(c) Lidividuals associated with the filing or prosecution of a patent application within the meaning of this section 

ate: 

(1) Each invexitor named in die ^Kcation; 

(2) Each attorney or agent ^o prepares or ^mseeutes the application; and 

(3) Every other person who is substantively involved in the preparation or prosecution of the application and 
who is assodated with the inventor, with the assignee or with anyone to whom there is an obligation to assign the application. 

(d) Individuals other than the attorney, agent or inveoxor ms^ comply with tins section by disclosing inforniation 
to the attorney, agent, or inventor. 



